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Biochemistry 482 
Spring 2010
Instructor: Dr. S tephen  Lodmell 
C lass tim e/p lace: MWF 10 :10-11:00am
Office: CHCB 202 Office hours: 11-12 MWF and  by appo in tm ent 
O ptional help session: One h o u r per week, to be arranged  
Phone: 243-6393
email: S tephen.lodm ell@ um ontana.edu
Text: G arrett and  G risham  B iochem istry, 3rd ed. (updated)
Overview: The second sem ester of biochem istry bu ilds on the  foundation  laid by 
BIOC481. In the  second sem ester BIOC482, we tu rn  ou r a tten tion  to the  chain s 
of reactions and  p rocesses th a t we call m etabolism  and  the  m echan ism s by w hich 
these  reactions occur. We will explore enzyme kinetics and  m echan ism s, th en  we 
will learn  abou t all of the  m ajor m etabolic pathw ays th a t are conserved across the  
tree of life and  study  how they in tegrate  in living system s.
Prerequisites: BIOC481 (or equivalent) is the  prerequisite  for th is  course. B ecause 
biochem istry is a  subdiscipline of chem istry, s tu d e n ts  should  have a  good working 
knowledge of inorganic and  organic chem istry. We have found in p articu la r th a t 
s tu d e n ts  w ith w eak p reparation  in organic chem istry  have a  m ore difficult tim e 
w ith biochem istry th a n  those w ith a  solid organic background. It is easier to see 
the  logic behind  biochem istry if you u n d e rs tan d  the  underly ing principles. It is a  
good idea to review basic  organic principles and  reactions prior to em barking  on 
the  biochem ical pathw ays.
R equ irem ents: S tu d en ts  are expected to study  the  text carefully and  are
encouraged to read  the  text and  supp lem entary  m ateria ls prior to the 
corresponding  lectures. Q uestions or problem s se ts  will be assigned for each 
chap ter, b u t in general they will no t be collected or graded. However, sim ilar 
q uestions can  be expected on quizzes and  tests . In addition, there  will be writing 
a ssignm en ts based  on investigations in the  c u rren t scientific lite ra tu re , so you will 
need to becom e proficient a t retrieval of relevant scientific inform ation from the 
library and  electronic sources.
T ests and  quizzes: There will be a  weekly quiz m ost Fridays, th ree  m idterm
exam s, and  a  com prehensive final exam . E ach exam  co u n ts  a s  20%  of your final 
grade (your lowest m idterm  score will be dropped from your final grade 
calculation). The average of your quizzes will coun t a s  one m idterm  tes t grade. 
You m ay drop your two lowest quiz g rades (including any m issed quizzes), b u t 
m akeup  quizzes will no t be given. The final exam  co u n ts  the  sam e a s  a  m idterm  
exam . M idterm  exam s will be held a t 7pm  on th ree  W ednesday evenings during  
the  sem ester, a s  noted below. The m idterm  exam s are scheduled  in the  evening to 
allow s tu d e n ts  m ore tim e (two hours) to com plete them .
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W riting assignm en ts and  inform ational literacy: There will be th ree  writing 
a ssignm en ts th a t com bined will constitu te  20%  of your final grade. These 
a ssignm en ts will require research  of the  scientific litera tu re. You will m ake 
extensive use  of online resources su ch  a s  PubM ed to find appropria te  and  relevant 
m aterials. A lthough there  are  m any o ther online resou rces th a t are usefu l to 
varying degrees, you should  use  the  prim ary  research  lite ra tu re  a s  your principal 
source of inform ation. O ther online sources (notably Wikipedia) are  non-refereed 
an d  are not reliably accu ra te  or unb iased . To su b s ta n tia te  a rg u m en ts  and  po in ts 
in your w ritten  assignm en ts, you m u st u se  and  cite the  prim ary  research  articles 
th a t are  directly relevant to your topic.
1) R eview  a current research  article  (10%). You will choose a  recen t (years 
2007-2010) research  article from the prim ary  research  lite ra tu re  th a t re la tes to 
the  biochem istry of m etabolism  in one of the  following sub ject areas: 
m echan ism  of action of an tibacterial, an tifungal or antiv iral com pounds. You 
will write a  sho rt paper (double spaced, 7-page m axim um ) centered  a ro u n d  th is  
article, s ta ting  the  problem  and  relevant background  inform ation, the 
ap p ro ach /m eth o d s, and  the  re su lts /in te rp re ta tio n s  in your own words. You 
m u st h an d  in a  copy of the  research  article w ith your paper. Your paper will be 
graded and  com m ents and  suggestions provided based  on both  scientific 
con ten t and  appropria te  English usage, style, and  organization. You will use  
the  com m ents provided to revise your paper and  h an d  it in for a  second 
assessm en t. 75%  of the  grade will come from the first draft, and  25%  com es 
from the revised version.
Some guidelines for w riting a  review of a  research  article:
Most im portan t, consider (and be considerate  of) your au d ien ce / reader. Who 
are  they? W hat background  are they likely to have? T hink abou t w hat term s 
would need to be defined so th a t the  reader h a s  the  tools (background and  
terminology) to u n d e rs tan d  w hat you are saying.
• Make the  paper user-friendly  by defining specialized term s and  setting  up  the 
sub ject
• Make the  paper able to s tan d  alone, so th a t som eone w ithout fu rth er outside 
read ing  could u n d e rs tan d  (almost) all of the  po in ts you m ake in the  paper.
A. In troduce the  sub ject (use abou t one page). Fram e the  research  in ‘big 
p ic tu re ’ term s: Why is the  sub ject im portan t and  in teresting  to study? Briefly 
s ta te  w hat app roaches the  a u th o rs  used  to ad d ress  som e aspec t of the  problem  
a t hand .
B. Go th rough  the  experim ental d a ta  (use abou t four pages). Describe the 
ac tu a l experim ents and  d a ta  (you should  go th rough  the  paper essentially  
figure by figure). W hat w as each experim ent designed to show? How w as it 
done (uncom m on experim ental techn iques require m ore description)? W hat
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w as the  outcom e, and  how did the  d a ta  obtained  shed  light on the  overall 
problem ? For each assertion  you m ake, m ake su re  to suppo rt it with 
exam ples, da ta , or analogies. Do not leave po in ts th a t you are trying to m ake 
u n su b s ta n tia ted . A m ajor objective of th is  assignm en t is to dem onstra te  the 
rela tionsh ip  betw een ac tu a l experim entation  and  overall conclusions and  
concepts. Heavy em phasis is placed on your descrip tion of the  experim ents. 
The d a ta  taken  from the experim ents are subsequen tly  pooled together to m ake 
overall conclusions in the  next section.
C. C onclusions (about 1 page). W hat did the  experim ental re su lts  tell u s  
ab o u t the  research  problem  a t han d ?  W hat is the  significance of these  new 
resu lts?  You m ay also w an t to d iscu ss  w hether the  a u th o rs  conclusions m atch  
your own in light of the  experim ental re su lts  p resen ted . Rem em ber th a t 
in te rp reta tion  of experim ental re su lts  can  be subjective. If the  a u th o rs ’ 
in te rp re ta tions of the  d a ta  are  different th a n  your own, th is  is a  good place to 
ta lk  abou t it.
D. Proofread your paper carefully! This serves two purposes:
•You will locate and  correct typographical e rro rs and  aw kw ard sen tence 
constructions.
• As you are reading, you should  a sk  yourself: "If I read  th is  paper for the  first 
tim e, w ithout any  additional outside reading, would I be able to u n d e rs tan d  it? 
W ould I be convinced of po in ts being m ade in the  paper?" If there  are  places 
w here th is  is unclear, you should  rew rite to clarify and  suppo rt a s  necessary .
2) Sum m arize a research  sem inar from th e  UM IMB or BSD sem inar ser ies  to  
be understandable by a n o n -sc ien tist (5%). For th is  assignm ent, you will 
a tten d  one (or several) scientific sem inars given on cam p u s for the  Integrative 
Microbiology and  B iochem istry (IMB) or B iom olecular S tru c tu re  and  Dynam ics 
(BSD) sem inar series (every M onday a t 4pm  in SB 117 (IMB) and  approxim ately 
every o ther T hursday  a t 4pm  in CP212 (BSD)). Your ‘role’ for th is  assignm en t 
is a s  a  science jo u rn a lis t for a  sm all new spaper. Distill the  m ain po in ts of the 
sem inar, including the  p rob lem /background , the  ap p ro ach /m eth o d s, and  the  
re su lts /c o n c lu s io n s  of the  ta lk  in language th a t a  w ell-educated b u t n o n ­
scien tis t could u n d e rs tan d . W rite these  up  in a  concise 2-page paper th a t m ay 
be su itab le  for publication  a s  a  sho rt article in a  new spaper, for exam ple. Your 
p aper will be graded for clarity of style, aw areness of target audience, and  
scientific accuracy. You can  h an d  th is  assignm en t in a t any  tim e during  the 
sem ester up  un til the  las t week. The ten tative schedule for IMB sem inars is 
show n below.
3) A ttend , sum m arize, and critique at lea st tw o NCUR p resen ta tion s (April 
15-16 , 2010) (5%). The U niversity of M ontana is hosting  the National 
Conference on U ndergraduate  R esearch (NCUR) in April. There will be 
h u n d red s  of ta lk s and  poster p resen ta tio n s on cam pus over these  days. You 
are  required  to a tten d  a t least two of these  p resen ta tio n s of your choice (as long 
a s  they are in the  fields of M olecular Biology, B iochem istry, or related). In th is
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assignm ent, you will a rticu la te  a  scientific sum m ary  of an  oral p resen ta tion , 
an d  you will separately  d iscu ss the  content an d  delivery  in a  1-2 page sum m ary  
an d  critique of each talk. For each p resen ta tion , s ta te  the  title, the  nam e of the 
speaker, the  room  n u m b er and  tim e of the  p resen ta tion , and  the  nam e of the 
session  m oderator (the ‘em cee’ of the  session). Give enough background 
inform ation to m ake clear the  significance and  rationale for the  work, the 
hypotheses, and  goals, and  sum m arize the  findings and  in terp reta tions. Then, 
give a  brief critique of the  delivery of the  ta lk  according to the  rubric  devised by 
Profs. Brewer and  Ebert-M ay a ttach ed  to th is  syllabus. It w ould be u sefu l to  
review  th e  rubric before you  a tten d  th e  ta lk s, and to  bring th e  rubric w ith  
you  to  g ive you  som e b asis to  judge, com pare, and critique th e  
p resen tation s.
S tu d en t partic ipa tion : S tu d en ts  are encouraged to partic ipate  in classroom
d iscussions and  activities. 1) Please a sk  questions, certainly  a s  they perta in  to 
p a rticu la r details of the  lecture or readings, b u t also to explore relevance and  
connections to your own in te res ts  w ith respect to research , health , or o ther 
curiosity. 2) The ten tative sy llabus is ad justab le; we can  explore special topics in 
som e detail so please feel free to recom m end topics for m ore in -dep th  study. 3) 
S tu d en t p resen ta tio n s are encouraged. Many s tu d e n ts  enrolled in th is  c lass have 
som e degree of laboratory  research  experience. It is highly beneficial to all of u s  to 
have s tu d e n t p resen ta tio n s during  the  sem ester to give o thers a  chance to see 
w hat real research  is going on presen tly  a t The University of M ontana and  
elsewhere.
G raduate  credit: If you are tak ing  th is  course for g radua te  credit, you are
required  to do an  ex tra  increm ent of work. To satisfy th is  increm ent you will give 
a n  oral p resen ta tion  to the  c lass abou t your own research , em phasizing 
connections to m ateria l covered in class. Alternatively, you m ay p resen t a  lecture 
ab o u t a  realm  of research  from the  c u rren t lite ra tu re  th a t is relevant to the  course 
con ten t. Please see me to arrange the  p resen ta tion .
Notes and  ERES: C lass no tes and  pow erpoint p resen ta tio n s will be posted on the 
electronic reserve system  (ERES) from the M ansfield Library. To access th is, go to 
the  M ansfield Library hom e page, th en  follow the link for ERES. You can  access 
the  course u sing  e ither ou r nam es or the  course num ber. A passw ord will be 
required , w hich will be provided to you in class. Rem em ber th a t these  no tes are 
w hat we use  a s  an  outline for c lass p reparation . They are not in tended  to be used  
a s  a  su b s titu te  for com ing to c lass or for studying  the  text; bo th  of these  activities 
a re  required for success in the  course.
G eneral University Policies
U niversity  policies on d rops, ad d s , ch a n g e s  of g rad e  option , or ch an g e  to a u d it  s ta tu s  will 
be  s tric tly  en forced  in  th is  co u rse . T hese  policies a re  d esc rib ed  in  th e  2 0 0 9 -2 0 1 0  catalog . 
Briefly:
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After reg is te rin g  a n d  th ro u g h  th e  first f ifte e n  (15) in s tr u c tio n a l d ays o f  th e  se m e ste r ,
s tu d e n ts  m ay  u s e  C yberbear to d rop  a n d  a d d  c o u rse s  or ch an g e  sec tio n s  a n d  cred its . Fees 
a re  re a s s e s se d  on th e  s ix te e n th  day  of th e  te rm . A dded c o u rse s  a n d  c re d its  m ay  re s u lt  in  
a d d itio n a l fees. For c o u rse s  d ro p p ed  by th e  fifteen th  in s tru c tio n a l day, no  fees a re  ch arg ed  
a n d  c o u rse s  a re  n o t reco rded . (For d ead lin e s  a n d  re fu n d  policy for w ith d raw a l from  all 
c o u rse s , see  th e  W ithd raw al sec tio n s  of th e  catalog.)
After ad d in g  a  co u rse , th e  c re d i t/n o  c red it g rad in g  op tion  or a u d ito r  s ta tu s  m ay  be  elected  
on  th e  in te rn e t or on  a  form  availab le  a t  th e  R eg istra tio n  C o u n te r in  Griz C en tra l in  th e  
L om m asso n  C enter. T hese  o p tio n s  a re  n o t allow ed for som e c o u rse s  a s  iden tified  in  th e  
C la ss  S chedu le . C hange of g rad ing  op tion  to  a u d it  is  n o t allow ed a fte r th e  15 in s tru c tio n a l 
day.
B eg in n in g  th e  s ix te e n th  (1 6 th) in s tr u c tio n a l day o f  th e  s e m e s te r  th rou gh  th e  forty- 
fifth  (45 th) in s tr u c tio n a l day, s tu d e n ts  u se  p a p e r  fo rm s to  drop , ad d  a n d  m ak e  c h a n g e s  of 
sec tion , g rad in g  option , or cred it. The d ro p /a d d  form  m u s t be signed  by  th e  in s tru c to r  of 
th e  co u rse  a n d  th e  s tu d e n t 's  advisor. The s igned  d ro p /a d d  form  m u s t  be re tu rn e d  to  th e  
R eg istra tio n  C o u n te r (or th e  R eg is tra r 's  Office a t  th e  College of Technology) no la te r  th a n  
th e  forty -fifth  in s tru c tio n a l day. A $ 1 0 .0 0  p ro cess in g  fee is  ch arg ed  for eac h  d ro p /a d d  
form . A dded c o u rse s  a n d  c red its  m ay  re s u lt  in  ad d itio n a l fees. T here  a re  no re fu n d s  or 
re d u c tio n s  of fees for c o u rse s  d ro p p ed  a n d  g ra d e s  of W (withdrew) a re  reco rded .
B eg in n in g  th e  fo r ty -s ix th  (4 6 th) in s tr u c tio n a l day o f  th e  s e m e s te r  th rou gh  th e  la s t  day  
o f  in s tr u c tio n  b efore sch e d u le d  fin a l e x a m in a tio n s , s tu d e n ts  m u st p e t it io n  to  drop.
T he p e titio n  form  m u s t be s igned  by th e  in s tru c to r  of th e  co u rse  a n d  th e  s tu d e n t 's  adv iso r 
a n d , th e  d e a n  of th e  s tu d e n t 's  m ajo r. A $ 1 0 .0 0  p ro cess in g  fee is  ch arg ed  for eac h  pe tition . 
T here  a re  no re fu n d s  or re d u c tio n s  of fees for c o u rse s  d ropped , a n d  th e  in s tru c to r  a s s ig n s  a  
g rad e  of WP (w ith d rew /p assin g ) if th e  s tu d e n t 's  co u rse  w ork  h a s  b een  p a s s in g  or a  WF 
(w ithdrew /fa iling) if th e  co u rse  w ork  h a s  b een  failing. T hese  g rad es  do n o t affect g rade  
averag es  b u t  th e y  a re  reco rd ed  on  s tu d e n ts ' tra n sc r ip ts .
D o cu m en ted  ju s tif ic a tio n  is  req u ire d  for d rop p in g  c o u rse s  by p e tition . Som e ex am p les  of 
d o cu m en ted  c irc u m s ta n c e s  th a t  m ay  m e rit ap p ro v a l are: a cc id en t or illness , fam ily 
em ergency , or o th e r c irc u m s ta n c e s  beyond  th e  s tu d e n t 's  contro l.
T he o p p o rtu n ity  to  d rop  a  co u rse  for th e  c u r re n t  te rm  for s u c h  a  co u rse  e n d s  on  th e  la s t  
day  of in s tru c tio n  before sc h e d u le d  final exam s. D ropping  a  co u rse  ta k e n  in  a  p rev io u s 
te rm  or a lte rin g  g rad in g  op tion  or a u d it  s ta tu s  for s u c h  a  co u rse  is  n o t allow ed. T he only 
ex cep tio n s  a re  for s tu d e n ts  w ho have  received  a  g rad e  of NF (never a tte n d e d ) .
Note:
• A re c e n t ch an g e  in  u n iv e rs ity  policy s ta te s  th a t  a  “CR” g rad e  is  given in  lieu  of A, B, or C 
g rade; a n  “NC” g rad e  is  given in  lieu  of a  D or F g rade.
• After th e  15 th  day  of c la sses , s tu d e n ts  will n o t be ab le  to  ch an g e  from  a  g rad e  to a u d it 
s ta tu s ,  u n d e r  an y  c irc u m sta n c e s .
Academ ic honesty
In w orking th rough  hom ew ork and  w riting assignm en ts, s tu d e n ts  are  encouraged 
to w ork together to solve problem s, to share  inform ation or resources, and  to tes t 
each  o th er’s u n d ers tan d in g  of the  m aterial. Those are all acceptable form s of 
collaboration. However, the  w ritten  w ork th a t each s tu d e n t tu rn s  in m u st be h is 
or he r own. Only in th is  way can  faculty judge individual u n d ers tan d in g  of 
concep ts or inform ation. A good rule of th u m b  for s tu d e n ts  to follow is to work
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together up  to the  point of com m itting w ords to paper. At th a t stage, each s tu d e n t 
m u st w ork independently . A second key guideline is th a t once a  s tu d e n t h a s  
w ritten  an  out-of-class assignm ent, it m u st not be show n to an o th e r s tu d e n t in 
the  course. A ssignm ents from two or m ore s tu d e n ts  th a t have significant overlap, 
in the  professional ju dgm en t of the  faculty m em ber, will be regarded a s  reflecting 
a  violation of the  expectation th a t s tu d e n ts  tu rn  in independen t assignm ents. 
Please note th a t direct copying of sen tences from any pub lished  w ithout proper 
citation is considered plagiarism . THIS INCLUDES THE INTERNET. Be su re  to 
p u t the  inform ation in your own w ords and  be aw are th a t the  in s tru c to r will check 
literary  and  In terne t resources. V iolations will be dealt w ith according to the 
S tu d en t C onduct Code.
All exam s and  quizzes are  ‘closed book’, th a t is, you m ay not u se  any no tes in 
p rin t, audio, or electronic form. Please tu rn  off cell phones, calcu lato rs, MP3 
players an d  all o ther electronic devices prior to the  s ta r t of exam s and  quizzes.
Special accom m odations: The University of M ontana a ssu re s  equal access to 
in struction  th rough  collaboration betw een s tu d e n ts  w ith disabilities, in struc to rs, 
an d  Disability Services for S tu d en ts  (DSS). If you th in k  you m ay have a  disability 
adversely affecting your academ ic perform ance, and  you have no t already 
registered w ith DSS, p lease con tact DSS in Lom m asson 154. I will w ork w ith you 
an d  DSS to provide an  appropria te  accom m odation.
IMB Sem inar sch ed u le , Spring 2 0 1 0
J a n  25 - OPEN DATE
Feb 1 - Joach im  Schultz, U niversitau t T ubingen (Co-Sponsored w ith CBSD)
Fen 8 - J a n e t  J a n sso n , Lawrence Berkley National Laboratory 
Feb 15 - Holiday 
Feb 22 - OPEN DATE
Mar 1 - Kevan Roberts, UM BMED and  CEHS
Mar 8 - Tim othy Jam es , University of M ichigan
Mar 15 - B rent Ryckm an, UM DBS
Mar 22 - K lara B rinkarova, UM C hem istry D epartm ent
Apr 5 - S tephanie  Lathrop, W ashington U niversity in St. Louis
Apr 12 - F rank  Rosenzweig, UM DBS
Apr 19 - Alan Wolfe, Loyola University S tritch  School of Medicine 
Apr 26 - V anessa  Ezenwa, UM DBS 
May 3 - S arah  Certel, UM DBS
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Tentative class topics schedule:
Jan 25-Jan 29 Enzyme specificity and kinetics (Ch 13)
Feb 1- Feb 5 Enzyme mechanism (Ch 14)
Feb 8- Feb 12 Enzyme regulation (Ch 15)
(Feb 15- President’s Day- no class)
Feb 17-Feb 19 Molecular Motors (Ch 16)
•  Feb 17 (Wednesday)- First midterm exam 7-9 pm Room TBA
Feb 22- Feb 26 Overview o f metabolism (Ch 17)
Mar 1- Mar 5 Glycolysis (Ch 18)
•  March 3 (Wednesday)- First draft of written assignment #1 due
Mar 8- Mar 12 Tricarboxylic Acid cycle (Ch 19)
Mar 15- Mar 19 Electron Transport (Ch 20)
•  March 17 (Wednesday)- Second midterm exam 7-9pm Room TBA
Mar 22- Mar 26 Electron Transport and Photosynthesis (Ch 20-21)
•  March 24 (Wednesday) Final draft of written assignment #1 due
March 29-April 2 -  No class- Spring break!
Apr 5 -  Apr 9 Gluconeogenesis, glycogen metab, PPP (Ch22)
Apr 12 -  Apr 14 Fatty Acid catabolism (Ch 23)
•  April 15-16 (Thursday, Friday) NCUR -  You must attend at least one hour session of
Biochemistry-related oral and/or poster presentations. Also note that writing 
assignment #3 is based on NCUR presentations.
Apr 19 -  Apr 23 Lipid biosynth, amino acid metabolism (Ch24)
•  April 21 (Wednesday) -  Third midterm exam 7- 9pm Room TBA
Apr 26 -  Apr 30 Metabolic integration (Ch27)
May 3- May 7 Signal transduction (Ch 32)
•  May 5: Assignments #2 and 3 are due if you have not already handed both in!
• Monday May 10 Final examination (cumulative) 8:10-10:00am Room F305
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Scoring R ubric  for O ra l P resentation/W ritten Sum m ary of Scientific Research Papers (for w ritten  om it Style/Delivery column)
A daptedfrom  Brewer, C.A., and D. Ebert-May. 1998. Hearing the case fo r  genetic engineering: breaking down the barriers o f  anonymity through student hearings in the large 
lecture hall. Journal o f  College Science Teaching 28 (2): 97-101.
Level of 
A ch iev em en t
C la r ity C o n ten t S ty le /D e liv e ry Use o f  V isual Aids In teg ra tio n  of 
K now ledge
A bility  to A nsw er 
Q u es tio n s
E x ce lle n t 
25 po in ts
♦ Well thought out
♦ Use of proper 
language
♦ Significance clearly 
stated
the stage for this
♦ Handout and 
bibliography 
provided for
♦ Identifies the research
♦ Has advanced 
understanding of he 
experimental approach
♦ Critically evaluates 
results, methodology 
and/or conclusions
♦ Scientifically rigorous 
and well researched
♦ Uses time wisely
progression
♦ Speaks with 
good pacing
♦ Makes eye 
contact and does 
notread 
information
♦ Uses engaging
♦ Well placed images
♦ Charts summarize data 
and/or conclusions
♦ Size and labels are clear
♦ Very little text
♦ Figures and images 
explainedand described 
well
♦ AV set up properly
♦ Integrates research 
findings to broader
♦ Understands implication 
of data or method
♦ Identifies future avenues
♦ Supports arguments or 
explanation with 
references
♦ Anticipates audience
♦ Understands audience
♦ Can integrate 
knowledge to answer
♦ Thoroughly responds
G ood 
20 po in ts
♦ Well thought out
♦ Use of proper 
language
♦ Significance clearly 
stated
♦ Handout and 
bibliography 
provided for
♦ Identifies the research
♦ Has basic 
understanding of the 
experimental approach
♦ Critically evaluates 
results, methodology 
and/or conclusions
♦ Well researched
♦ Spends too much
introduction
♦ Speaks well, but 
often back tracks
♦ Makes good eye 
contact and looks
♦ Uses good 
vocabulary and
♦ Excellent images but 
not always well placed
♦ Size and labels are clear
♦ Very little text
explained well
♦ AV mishaps resolved
♦ Minimally integrates
♦ Has some understanding 
of the implications of 
data or method
♦ Identifies some future
♦ Supports arguments or 
explanation with 
references
♦ Understands the
♦ Can integrate 
knowledge to answer
♦ Thoroughly responds
15 po in t
♦ Talk a bit 
disorganized
♦ Shows some effort 
to use proper 
language
♦ Significance a bit 
unclear
♦ Handout and 
bibliography are 
not well formatted
♦ Research question a bit 
unclear
♦ Description of 
experimental approach
♦ Results and 
conclusions stated but 
not critically evaluated
♦ No use of outside
♦ Presentation 
poorly timed
♦ Presentation 
jumping from 
different topics
♦ Some hesitation
are apparent
♦ Makes little eye
♦ Monotone and 
non-engaging
♦ Labels and legends are 
a bit unclear
♦ Size might be a bit too
♦ Too much detail
♦ Blocks of text on 
handouts or slides
♦ Figures are explained 
well
♦ AV mishaps resolved
♦ Does not integrate the 
work or method into the 
broader context
♦ Supports argument or 
explanation with few 
references
♦ Makes some errors in 
interpretation and 
application of data or 
method
♦ Makes few connections 
between data, method,
♦ Does not anticipate
♦ Makes an effort to 
address question
♦ Can address some 
questions
♦ Overlooks obvious 
questions
♦ Often responds pooriy
Inadequate  10 
p o in ts
♦ Talk difficult to 
follow
♦ Unclear language
♦ Does not 
understand
paper
♦ No handout or 
bibliography
♦ Does not understand 
research or work
♦ Does not understand 
experimental approach
♦ Does not understand 
conclusions or 
recognize implications 
for future work
poorly timed
♦ Jumbled with no
progression
♦ Makes no eye
from notes
♦ Hesitation and 
uncertainty are 
apparent
♦ Labeling is not clear
♦ Too small to see
♦ No logical placement
♦ Mostly text and very 
few images
.  Figures are not 
explained
♦ AV mishaps unresolved
♦ Does not integrate the 
work or method into the 
broader context
♦ Makes little effort to use 
data to support 
arguments
♦ Misinterprets 
information
♦ Makes no connections 
between data, method, 
and conclusions
♦ Lacks lopic
♦ Either makes no effort 
poorly
No e ffo rt 
0 points
